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1 Abstract 


We are considering the method of information transfer using 100% spin-polarized 
electrons. 

The novelty of the method lies in the use of two states of entangled electron 
beams to encode transmitted information - 100% spin-polarized as “1” and 
arbitrary spin-polarized ones as “0” on the near end. 

Because no measurement is made, the wave function of the entangled system 
remains in a superposition of multiple states and the probabilities of each state 
remain unchanged. In this case, the Heisenberg uncertainty principle is not 
violated, as the precise values of the physical properties of the entangled elec- 
trons are not determined by measurement. 

Mapping to the state of 100% spin-polarized electron beam as “1” and absence 
of this one as “0” on the near end, we will have the same values in the Stern- 
Gerlach experiment at the far end. 

The relevance of the proposed method lies in the fact that for the first time the- 
oretically shown the possibility of a non-local information transfer. This type 
of information transfer is independent from the distance between data source 
and receiver. There is also no time delay and the possibility of intercepting 
information transmission. 

This methodology is not restricted to entangled electrons, but can be extended 
to encompass a range of other entangled particle systems. 

If this method can be experimentally confirmed, it would be a groundbreaking 
discovery in the field of information transfer. 
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2 Introduction 


It is our pleasure to discuss the method elaborated below, which has been de- 
veloped using the latest findings reveal that ordinary, unentangled electrons 
can now be emitted with spin-dependent photoemission properties. 

The novelty of the method lies in the use of two states of entangled electron 
beams to encode transmitted information - 100% spin-polarized as “1” and 
arbitrary spin-polarized ones as “0” on the near end. 


3 Results 


Let’s assume we have entangled 100% spin-polarized electrons. 

Recent studies have confirmed the possibility of emitting an ordinary (unen- 
tangled) such type of electron beam. In the Na2KSb/Cs3Sb photocathode, spin- 
dependent photoemission properties were established through the detection of 
a high degree of photoluminescence polarization and high polarization of the 
photoemitted electrons [*]. 

Ordinary close to 100% spin-polarized electron beams is a crucial concept in 
quantum mechanics and have various properties that can be described using 
mathematical equations. 

The spin state of an electron can be represented by a vector in three dimen- 
sions, with the magnitude of the vector equal to the magnitude of the spin 
angular momentum a where h is the reduced Planck constant. The spin state 
vector can be written as a superposition of two orthogonal states, often denoted 
as |+) and |-), which represent the two possible orientations of the electron’s 
spin [*]. 

When a beam of spin-polarized atoms is passed through a magnetic field gra- 
dient, the Hamiltonian for the system is given by: 


H= —-peBeS (1) 


where: 

pe— the magnetic moment of the electron; 

B — the magnetic field strength; 

S — the spin angular momentum operator [*]. 

This equation shows that the energy of the system depends on the orientation 
of the spin and the strength of the magnetic field. 

If the beam is 100% spin-polarized, meaning that all of the electrons have the 
same orientation, the Hamiltonian for the system reduces to: 


H=-peBem (2) 


where m is the projection of the spin state vector onto a chosen axis [*]. 

In this case, there is no net magnetic moment, and the beam will not split 
into separate components in the Stern-Gerlach experiment. Scientific works of 
Cartan [°] and Edmonds [°] play a crucial role in understanding the behavior 
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of such beams in the above experiment. 

In the case of entangled 100% spin-polarized electrons, we must have these 
electrons’ unique properties in the Stern-Gerlach experiment at the far end. 
Wherein we are avoiding a violation of the Heisenberg uncertainty principle 
for entangled electrons by not making any measurements at the near end. 

The Heisenberg uncertainty principle states that it is impossible to determine 
simultaneously the precise values of certain pairs of physical properties, such 
as position and momentum, of a particle with complete accuracy [’]. This 
principle applies to entangled electrons as well, and any measurement made 
on one of the entangled particles will inevitably affect the state of the other 
particle. 

But in our case the wave function of an entangled system is described by a su- 
perposition of multiple states, each corresponding to a different set of values 
for the physical properties of the particles [8]. The wave function can be writ- 
ten as a linear combination of basis states, denoted as |w;), with coefficients 


Cj: 

I) = Yecily;) (2?) 

The coefficients c; determine the probability of each basis state and are given 
by the square of the magnitude of c;: 

Ic; = Prob(|w;)) (2?) 

If no measurement is made, the wave function of the entangled system remains 
in a superposition of multiple states and the probabilities of each state remain 
unchanged. In this case, the Heisenberg uncertainty principle is not violated, 
as the precise values of the physical properties of the entangled electrons are 
not determined by measurement [3]. 

Let’s mark the entangled 100% spin-polarized electrons state at the near end 
and the outcome of the Stern-Gerlach experiment at the far end as “1”. 

Then remove 100% spin-polarization of our electron beam at the near end. 
Mark this condition as “0”. 

In the Stern-Gerlach experiment at the far end we will deal with a randomly 
polarized electron beam, electrons with different spin orientations are passed 
through a non-uniform magnetic field. 

In a randomly polarized electron beam, not all electrons have the same spin 
orientation, and thus there is a net magnetic moment. As a result, the mag- 
netic field splits the beam into two separate components, each with a different 
energy state, and the spatial separation of the two components corresponds to 
the different spin orientations of the electrons [2]. This outcome of the experi- 
ment marks “0” at the far end also. 

Thus, mapping to the state of 100% spin-polarized electron beam as “1” and 
absence of this one as “0” on the near end, we will have the same values in the 
Stern-Gerlach experiment at the far end. 

So, we can achieve non-local information transfer. 
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4 Conclusion 


The described method of information transfer is independent from the dis- 
tance between data source and receiver. There is also no time delay and the 
possibility of intercepting information transmission. 

This methodology is not restricted to entangled electrons, but can be ex- 
tended to encompass a range of other entangled particle systems. 

If this method can be experimentally confirmed, it would be a ground- 
breaking discovery in the field of information transfer. 
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